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Abstract 



The present invention is a semiconductor device having an element isolation structure of STI, in which 
after the formation of the STI trench, a silicon nitride film is left over only on the side wall portion of the 
trench, to form a side wall. Further, ions are implanted from the bottom surface of the trench on which 
the side wall is formed, and thus a high-concentration punch-through suppression region having the 
same conductivity as that of the substrate (or well) and a concentration higher that the impurity 
concentration of the other section close to the substrate (or well), is formed selectively only in the section 
of the substrate (or well) which is near the bottom surface of the trench. In this manner, the punch- 
through suppression region can be formed only in the bottom portion of the STI in a self-alignment 
manner by the thickness of the side wall. With this structure, even if the STI has a shallow or fine 
element isolation structures the punch-through between diffusion layers can be suppressed, and the 
occurrence of a junction leak between the high-concentration diffusion layer region and the well can be 
prevented. Therefore, a well structure of a low capacitance, which is suitable for a high-speed operation 
device, can be designed 
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k* ±IE5n £^<D£fls£ L<li^x Ji,^|z^tf? 

< I* ^ x J lr ffi J3r*j <r>± IE S JA ^ £88 ;B o)jes ffi 

JlrlUi«-bl=«ftfS * *i feJSiaiR fc • ±IEJnK£iiLT± 
UMfilMI=ffitJI±fta:iVS9 hSPk^HT^Stf) 

±lEJS3WJi*li. ±IES^iA^^^^go)^ffiJ:»JT 
5PliJSJR6*j|z^ kttlz, ±IE£SfeJl?#=HB]ri5 

CIS* is 2] ±!5JESWi?.fii3fcffi«M2s **^Fd«t«5g 

CIS W 3] 3S 1 »*£<D£tJS£ L < IM x JM* 
t, ±E3SimS!(DSffiSL<lt^xjlr4y|«IIZ^fild 

< li^x^?|i3rt(D±l5«^52i**Tdai5«<DJSffiiS« 
25k, ±SESilSW0)S(RSU<tt^xjM4t(D«(E 

«ss<3)ic»erTOfc, xiess 1 msseffifi ix i±^x 

_hIES tfte *?5«lt <Dr*]ffi l=±S£-JMIR k <D x ^ * 
£S85S Wfem (D4SbSP6» * ±IES <J)r*iffi 

iz^jfS *ti fc*ittiR<DiR^ rsfc£ * *i^Siat/= ijrtiij 

iZfc^U J.-3±5E3 h»£JblEffiSfeBJrfi*Slfcffi 

4] ±iEU hSItt. 5>tt<fcfe1"3» 



C1S*IB 5] ±g£a«Ma**Ta*lfc(Drtffl.|zrajtf * 

:h**£tt»*0)BIJ?li, ±IE^«&0)&;k£f7ofcfi*o>*fc 
Cfc-S»ak3"«lJt*iB 3|ziE»0)$£ft£8<b&r,S;& 

d ffl ffi i = a w w j i flijfi flia i ? e> *i * c k =s & » 

CIS^JP. 7] ±IES^5A*?fe^»5»0)i*iiiJffilzSIK 
ttlzaiJfcftfcflMaii* V U zi -V9ftR€±IE&jfti&* 

kr^^^ti^ck^^st kr^is*i5 6iz=ESja)¥^ 

|z&tt:IK£fi2jtfT*5S 1 a)Xlik, 

jgj*r^ss2(j)i*ik. 

£©•"7 J* SIR, ±IEKft&»tf_tlE£fl&e IXIi^xJU 

=f-%mmikj&i&? *ss 3 (dx^i k. 

OXflk. 

±iES«j>5A^*T^i8ifto)j$2?^ij ltxiessi m^m 

^iZJSJR^lZ^jJgJg 0)/S25^13^Jgj5fi r ZfK 5 0>Xfi 
k. 

±iEffi^ii**4 t d»»iz*^dai«ig»*.jgriir^3s 

60)1*1 k. 

±5E3S i>S*SCD©tJ5e L<li'!?xJl|5TOa)SEBSPT ! ± . 

lE^^atttissuiu^oadizssi «?M^jgjsnr*ss 

7 0)X*Ik. 

S*Jfi^ffili±IE*itt8Rk x yfV^Mtt^Sr^S 
K^**«T ^>JS S cDXfi k, 

±iE^^^SS«iS5Plz^ t^e^^lz^ 1 £«JikO 

e-^^jdir^^gtDX^ik^mfar^ck^ 

CI5*i§ 9] ±IEzi 9 hSUIi. XIE^i^^Jlk 
m^^A *^T*fii«)SIZ^ tz& -d T^^^ tlOd k ^ 
StkT^i$*ie Sl=gEifc-©¥!S*ISSfl)«!5S*5£* 

[i^^JS 10] ±I5 3V9^h2Jli, 4>>jKkfc1-3> 
JgJ5tj**lTl^Ck^«»kr§IS*JB QIZIE^CD^^ 

CIS^iS 113 ±IES^iA^T^fii;Stt±lEsStJSS 
L^tt^x^ffilsllZWLrF/fSloj^-^ftSSUTJKJrt 
^ti^Ck^t#S[kr^IS*i§ 8|zl5tii(D¥^^^iS(D 

ClS^ip. 123 ±IEa«H)5A**?*«l5»0)rtffilzJKjcg 



SMMMIttUqiD 
[0001] 

a«iS*3£l=H?-*ti0)?& y, «lzffi^jA*Sfl)* ; ? 

[0 O 0 2] 

iz. n£»esa*»^ sss^wjaizaLfc^xji, 

[0003] JC»JiSfi£tt**fcfi&i::i*. IS 

[ooo4] fcc^fti. ^©aaeftttti^ ^t^si 

Co 0 0 5] JUT, EI7«MSLT, ^a)J:dJ5jCffl*J3S 
COO 05] U7 (a) izin^ti^J; 511, W.&) 

□ v (si) Kft»t2Ai. ^.^rt^iz^or 1 0 n m*S 
JKJg J5S * *i fc « A li f ' J =) va f t m 3 A3 ft* & tBjdi 

VSffc R 3 fc V U 3 VKffcK 2t!^U3 VStfi 1 fc 65, 
)H5fc**SXv*v^l=J:-3Tl!iOX**i** Cftizj; 
y, a«)iA-**^»3Pt4d3jgfiS*ti^ ttofi isffi 

■tffrifeafcasfifttiT, s"j nvatbiBtsAfflSid**! 

C00 07] JXL^T, 17 (b) iZij^Tl^dlZ. z 



VA>2 O ke V(DADjM-JEn * I 0 13 cm 

Jtf£*\ Tl*Z>1>m<J)UtJa. Jt?=liOxJ|/6iniyr3& 
alZli, M*li, U Vfti3 Ok e V(J)llD5i^5r 1 x 1 

A^t^^^iz^y, ±ies«f)iA*^^a8)g4(j)^ 
fe^i?fitt)ssijs Aisieatt ^ ^ jir — mma e A^rf 

[0008] tojf*. EI 7 Cb) izfr^ti^tr^lz^L 
7\ $>V ZIV^ftK^AiffifiDiA^^fc^lZ. CMP (C 
hemical Mechanical Pol is 
h) V> hX-v^^^^^lZ^^r^tlftAifitD^ 
L>7» ^UnvfiftlKa t^U zivKfb^2Ai*ij 
SS^tir (Cti^CDl^lZ^L^rii[lnP>-t*T) , 17 

COOOQ] &|Z> M7 (e) \Z7Ti2tlZ> ctolZ. <Z<J) 

xJ|/Aip§y^K ^tg^lZft, tPJ^IJ, lfc?SA>4 0keV 
0)ftOj$«JEr 3 x 1 0 15cm-2*|Jg^:*V;lA?tl<5> 
A>, 321*1*. ±5E&«&&**^£a;«4a)fl2jtf**lTl* 

£13, BF2 fti30keV CDfiO&^SrO * 1015cm 

-2m -f * * *i£> C t iz J: y, iSSfi'JSKfift-JBim 
Coo 103 rt^^, H)7 (d) lzfn^ti^J:dlz s ^ 

asjs«:»s«i3 8fc*^^»«a5 7±iz % mm sir i 

CO O 1 1 ] 

dizur^j^^ti^^^^fiftfilisiz^^rii, JUTIZUS 
^<^J:ot£^^m i7L^. 07 (c) i=jf,**ifcjc 

SfeilrJi5i3|i. afcSftttD^ffiSS^WIfi'Jr^fc^lZ, « 

tt«5S7fl)ififfi««9r« LT LJt5. ^cD/z«J)lZ. ^ 

[00 1 2] III, ^CD^^t L7\ ST I (She I 
low Trench Isolation) 
|Z^V*^^-««'J0>-i'3fV)iA«f7o*i£A3R L 



Co 01 3] rtffr*. ¥£tt£gliftlffllz#£lZT>:h 

*m® e cd± ^ * \t l fc'j^ < «c * *a>6> * r 35 
coo 14] i7 (d) iz^^+i^ct dn. tain 

1ttti*&\z^t\T. S5SJgS£»/i^i3 8|Z*S5,6t|jgtt$ 
ft£*:tf)(DZl 9 h*-lH 1 fcSfe^aittSS? fco) 

Coo 15] £0>J:3««|itf* 

COO 16] C0)36WliJ:sESBtt^^Ji:LTtt*tifcfc 

iz. M*a£Mffiisfc4xjLiaTa)»6u-9 0>B£ 

CO O 1 7 ] 

1^^^<DSIJ5S U< l*^x Jl/ffiJS ±ieS5i«5*S 

(DS*J5eu< i«xju»«i=JBjdi**ifcafl>ja**M 

Mtsftfc. ±lE»i»a£o»t£eL<l«xjW*i3i*]<J) 

±iea«Dji*?fe^daij» owsffiEi&izradi^fcfcJSiTjai 

^»;»lzjgj5S*^fc*^^ai«S3Pt. _tl53S 1 UI*SS 
9JU » I Z?E * ti fcSB 2 ^ S oft gfe m t=J fc , 

±ie* iis*a!s*J5eL<it^xji ( r^«±iz*itt*t»fc 
ereiR ±iEaraR£tf Lr±iEfc3feJi***iijs§ft;* 

±iea«ia**^a«as©>&< fc6±EEfiste«m. 

a«aaftT»jsi*ti. ±iEJBsm«u. ±iea^* 
^^asjKDsn^uTai-iriSiRftizjgjsfistv^fctt 
iz, ±sEK»a.M«fl!!irs£afi»)iafr*^*»s«o)js£B«fi 

ttJ:iEffi;»affi«fca«)5i** : fd»«5siz^fcft3o7 



Co O 183 2*:C(DP§Em*. S1 ^^O^JSS L< 
tt^xMrfMfc. ±gES iSMSSOStfig IXtt^xJb 

ssostiis u < u ^ x ji/fiisif*i a)±ies5f)^ *«?aa 

m<»&m\X®\Ztert2fttzmi2&J:Vtt&to&mt)te 
L«9mk. ±lE£^£^^a&;8lzj&jdi£:h/=?ff 
=F&&m>£&£. ±gE£ 1 l$ai*<D£ffii£ L<li^xJU 
ffi«0*ffi«r±IE*^^ai«ig9JU»a)SI)^|zjKjs6* 

*ifc»2isasacDffi;»e^«fc. ±§es 1 

l < it r? x n^wi. iz*t« mi ^JifyiR t . ±se jirsiir 

£il L T±gE IZJSISS £ tl * H V 5 9 h 25 t £ 

s^*a*iA*isd>^^ai«5s*fflL^=¥si*»a© 
iEsr B iiRfco)xv^v^ajJUt«r5*i«i»€JKjdiL 

/■^iZ^H^CD^A^fTd Ctizj;^r, _tiE«2K#3 

£±ie&<fc£ ^T^s8i» co^ffio).^^^ ±=ee ^ 

^n^SiSS^IMUJlz^jstl U J.^±IEzi 

±SE«:aaM«fca«i!)ji** : f «»«aizafcfl5^^ 

CO O 1 9] MlZCO)?g^li. ^1 S^(J>St5^L< 

it^x j^t§j±iz^ftR ; &^r^s i o)x*it. ca> 
»ftB»±iza«!>ia** : F*ai5»)Kjdiffl<D7^0R«JBj5S 

sfjsie u< ii^x;u^«^jp.^«*i4x^^v{?iziy 

CO)a«)5Afr*^ttj«0)i*iIBIz*lttlRSJKjrtr^35 4 
±IEa«05i** : P*»«tDJSSII«jiLT±IE 

aroijgt, ±g£a«wi** : F*»j*iz*^a«;ss 

=6I^J*r*JB60)Xat, ±SE3KHSa3S!a>StlRSL< 

x jus^ia^cBWT-iiEs^dttajsajJu^^sft* 
i=*i»ae»j5iir*3S5 7<Difst, s*j5^eiz±se 

**«R-t x y ? V?3tRl££& r 3&MK%*ttS T 
scDXIit. ±§Ei£?aaffiSaizttl£efidfti::£ 

C0020] C(D3g^|Z^ Tit, ^ESS^IZST I 

fe&<T)-W\zti\imtRtf}\z/<,y3-?,)l<-w#\<T)tz&)<r)4 
JB^Slzh U^^rtfflffilziiJa^JKflSU ^cofiliSlz^ 

^c^^fc^r^ c^iz^y, st i ^2?izis^ 

Sftlzj:^ffi:gftJgsS:o)i©±fti«»^e. Slz. c©« 
isizjpt u^a«0ii.*»€^ttr*iiiJB5 i -/^vi^o)ffi 



C0G21] afc^OSWTl*. ST I J**S|I S ^tW5 
3fl<\ CD -< * V;iA <0J2Cf £ t [s]*I£ l7g 

ft P/rM0)J?£fcl7g^&*#£^tt;*-t!** ^tl\Z£ 

ftlz*:?^ h£i£l7*CfcA^S§fc#** f" LT, ZL 
my-Zy hfli> ±ie/5^lz>f ^v&A^ftrVFS^tJ) 

CO O 22] 

Coo 23] te<to\z. n (a) \z^2mz>J:o\z, ¥ 

*£*£fls2 1 ±|Z. mX\t. V U 3 V&fbBS 2 2 fti, » 
^fb^lCct^n On m^Jgirf?^^ tOft l?Ji 
ttS- U 3VSKfbK2 3Ai. fb¥3tf&Jtf«j£*£m*"T2 

00 n mfl**i«*n^. 

Co 024] f-ur, ^(DJtotfflliSlzfci ir, ^sat 
SUfclz^yBrsrattlz. ±SSS"J3 VffiftK2 3 fc->U 
ZJVKftlR2 2»LF#l5f*£tfi2 1 lfi***ttX 
■y^V^lZJt^rftDX^ti^* C*illJ;^r, F/rEJNJg 

iifr*^*»5S2 46iJgj5fi*tl^ *0)?3fe, 

^»)S2 4 0)l*iaiZ, 1 5 nm*|jg(DiBJ?r 

COO 25] ?-<Dft H!1 Cb) lZif,?t\^>ctdlZ, m 

1 (a) (d«^iz«lt, fb¥^lJrtfis£«l=J:-3r. 

mZltW Z\y&itm2 6fti5 On m*|jg. *; I J Z\^m 

itmz 3ft_zfiy\) z\y&ltm 2 5±lz*litt *ti£u co 

^&tt)*2 4|*j|Zffi«Jt>i2i5nfc^ l J □ VKfbR2 5^Jf 
C0026] i*L>T\ H (c) \Z7r,2tiZ>£o\Z. ± 

u z\ymim 2 5 fti^tjoi *v?izjt ui7 

;JS2 4<DrtilJEB»*<J)*ll, flHa»L<D*/ij3VffifbK 
26 ffiIfRttlZg(S*tl** 

CO 02 7] ^Lr, £<D«j2I=M LT. S^JA^T 

A5p^r^ 5«^|Z|*, «^.IS, /t;aVfti2OkeVC0 
fiQJI^JET 1 x 1 Ot3c rn-2fiJ£-f:*Vs£A**L 3 
fc, ISa^Ji^ : F^I8;«2 4 (O^tf^T 1*5***510) 
SffiL Jtfctt^x Jl/flin£!r£ *«^IZtt. «*l& U 
Vtf 3 O k e VCDfiD&^JEZ 1 1 x 1 O 13c m-2*iJg-f 
V5£A£ft£. L/z-f *V;iAIZj;^T, 
***«»5l*2 4<wS3*fii*IZ i f-<Dfti3<DS*J5u Jtfc 



[0028] Lfctf^-C. C0)I11 Cc) |Zif,£ ft£>« 

6tjT^rf*+\^^V^^J(/-«i^i328li. SfiOiA* 
*«*ai>li2 4 0)^12 4 Q^^IZj^L^TT. tC0)BE2 
4 a 0)455*0 fr*. iS^^88jR2 4(Dr*jflJffi|Z^j5t^tl 

r*iffilz J&tf * *i«|R 0)R£J? li, _tie-f * V54 A fi 

tj-tifcfstcDtti« iz ct y ±s5^««jdifi» r *3isi ju± 
izasrstisfcatr*. 

C0029] *©ft i1 (c) H^tl^tSJSlZttL 
T\ SIZS-'J ZJVKfbK2 9«ftiffi^iA3ttl/=^lZ. C 
MPV>|>t?^hXy *^9^|Zj;oT^t!fb&5f7*):h 

->Uzjv^fbK2 2di*ijsi^tvr. [il 1 (d) iz^^ti 

C0030] ^L\r. ^11 (e) |Z^^tl^)J:dlZ % n 
7 VS>^5d5^J5S**l^ffi*3IZtt D^CT)^xJly3 2 

1^0)^ x JU3 2 bfii, tti'etxtetimxZ. tO)^, h 

3vs?^aftiRffso«att«ttfc<c^ctdiz. gflfieinag 
m<»4 ^>5iAftif7+Dti^* 

Co o 3 1 ] f-LT, ¥^^Stfi2 i ±|z>f- h^fbK 

3 3ft3JKrf*t\. SEIZCO)^- h^fbK3 3±|Z>f-h 

«ffi3 4ftijgdisti^. Siz % -f^rv;iAi£lzJ:^r. 

*?JL)\,&pmZ-$>Z>&&\Z\t. W\yL\t. tt^HOke 
Va)M^E^2x 1 015c m-2?lJg^^VjiA?t\ 

BF2 /)530 keV(D)lDl^5r3x 1 OI5crn-2 

COO 3 2] CTl^tD-r^ViiAlZ J;y, MOSFET 

3 1 tffl^^ti^* >XIZ. ^f»St£i2 1 0>± 
a«^lZ, ^1 (DJirel^i: LT*/'JZ1 VftfbRg<?0)?e&Bl 

3 5fliii«^^^, ::r, ^^miS^fTd^^lzj^ 

L^T, tgeK3SA>aiRttlZ».i*tlTZIV5!9 h?Lfti 
JBJ«*tl. C<DZIV5<7 h?LlZSS«ttO)tt»SJBL*T3B 

COO 3 3] JUKI. ifeSlZJCUT, SS2, ^3CD@feTO 

ft *iBdss'yavmbiK*©«»K3 7?wt)*i. ¥ 

CO 0 34] C(DJ:3ttXfilZJt^TJBJ5H*ftfc*iF* 
S8«jSlzJ:til^ iS9MttSkJa4ll«l3 i fc^V^^Jt- 
ttM©fc*l=»J5i**lfctt^A»JR<D^V^^;b-W 



s r^s: ^ t\ * tt ^ c 1 t # 

coo3 5] Mir. m^mmmummz y&it 
Bitter *o)x\ :r^29 MLtfis^tf^^-c-rti 

[0 0 3 6] nii U^St^f^rli. 11 Cb) 

iz7F2*ifci*io>?aiz, Ei 1 (c) iz^t^jidiz, 
&&ito<nj&>&<x) , &temk tr, a rait 

2 4 0)J53S2 4 a SStii *-t*ttl*T\ Si 1 ( b) (Dili 
<d) VJL&lzmi LTt&lK C(J)«^ 35 
1 0)geS&3 6 0>eJsfiJgffigkJi^iBS3 1 /v£D3 V$ 2 h2P 

[□□37] }fc|Z, C0)»W0)»2 0)SIBfi<DJgag|Z^L^ 

TlKHflT^.* IS3-7«(3l5tt. ^0)PgqB<D¥«£fr^iSlz 

[0 0 3 8] W^IZ, HI 4 (a) 115***1 * d |Z. ¥ 

gi*£!J>?4 1 ±|z. flj*.|& 2/ U 3 VKftIK 4 S AS, 

l»>Sfi^ U ZJ V 4 3 fti, fb¥5tfiJtiSj£3?£ffll*T2 
00 n milJg*£tt£ tl%. 

[0039] fir, C<J)J;3^«iSlzM ir, 
giJ&lZJzUF^JfcttlZ, ±IE#*SfiS'»J U V43 fc^'J 
□ VKfbR4 2atf¥^»S*JS4 1 fcj&i, JBft**ttx 

v*yt?\zj:^T)iuJL2t\Z>. ctilzj^r. BfsiftJS 
sa**«Mi»4 46ijgjdi*ft^ t-otfiL 

[0 0 40] ^0)^ 14 Cb) \ZfnZt\Z>£o\Z, U 

4(a) o)«isiz«LT, fb^tijtf^&^lzj^r, 

M&HfU □ VSftK4 6655 On mgJS. *tgft^ U 
3V4 3Rtf^J ZJ VSeftK4 5±|Z*ft«?t\^ 
[004 1] ifcur* 14 (c) \z9fi£1n%J:b\z^ ± 
IEV U zi vSfbRR 4 6 ftin*t*<j)x * y ?\z J; y x y 

;S4 4a)f*)iajs^^o)^lz. tij^ LWJ UVSfbK 

4 7 A5SIRfit)lZg|S*tl^ 



[0 0 4 2] ^LT. CQtiliSlZ^tr. 
keVOSDJiMrU 1 013cm-2fiJS-f ^V)iA* 

L/z^^rvjiAiz.t^r. g<fc&*?s?^ai 
j»4 4(J)/52&fa*aiz s f-©««tDStti. ^fcli^xjl/i: 

ji/o^raiasBJBcfcy fesas«tt^v*^ji-«iM?iigi4 

[0043] Lfcfti^r, COIEI4 (c) iZ^^tl^ 

sS^SftJS 4 4 0)^14 4 aSP^lZ^LsTT. t(J)l?ffi4 
4aMft>^ IS^^fiS5S4 4CJ)r*]|BJffi|ZJKj^*^ 

/zflistDKi?^r^5:*^^ai^i?> rtflJizjKrf^ti 
^>^t)z^^. -sty, ±ies«DJA^^^S8jg4 40^ 
rtElz^^^^titt^o^JPli. ±ie^l^^d)^A^ 

iz^^^^^fccotr^ 

[0 0 4 4] 14 (c) l=5r>*tl^»jS.ll*4L 

U^^h X'v^^^^^lZ^ ^T^tifbftifTt)^ 
ISL^T. EliS*tl«L^5. ¥^^StJ54 10)^S± 
<D*JSft^U ZJV4 3RtFS"J Zl V»fbR4 2fti*i]S8* 
tlZ. U4 Cd) |Zjfv*tl^J:5&*^»^13 5 Oftj 

[0045] ^>^L^^s [14 (d) IZrnZtxZ^olZ. n 
7 Vi?^565^jrt* ti^m\Z\t pl^COOx j|/ 5 2 

m«iz pii^7 ytsxsbms&ztitt&mzitngi 

VS>^^fiip^Si0^^1#l4t^^J:3lz. gja 
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